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 Propositions (Stellingen) 
Accompanying the thesis 
Photocatalytic Redox Reactions 
at the Surface of Liposomes 
 
1. The mechanism of a photocatalytic reaction may change completely 
by anchoring the photosensitizer to the surface of a liposome, 
compared to homogeneous solution. 
This thesis, Chapters 4 and 7 
2. The common belief that liposomes are fragile is a misconception. 
Liposomes can be remarkably stable under rough conditions, such as 
high concentrations of EDTA or even in the presence of oxidants such 
as S2O82– and light.  
This thesis, Chapter 5 and 7 
3. Photophysical characterization of triplet excited states at the surface 
of liposomes by transient absorption is difficult due to enhanced 
triplet-triplet annihilation processes. 
This thesis, Chapter 4 
4. Increasing the activity of a water-oxidation catalyst does not 
necessarily lead to a more active photocatalytic system.  
This thesis, Chapters 6 and 7 
5. In a system containing two catalytic species (e.g. a photosensitizer 
and water-oxidation catalyst), there is little sense in reporting a turn-
over number without knowing which species decomposes during 
catalysis.  
This thesis, Chapter 6 
  
6. Reporting only the bulk concentration of a compound is not sufficient 
information in liposome supported photocatalysis. It is the local 
concentration that determines the activity. 
Hansen et al., Chem. Sci., 2014, 5, 2683-2687; Troppmann et al., Chem. Eur. J., 2014, 
20, 14570-14574; This thesis, Chapter 7 
7. It is difficult to know if electron transfer occurs across a membrane 
catalytically if the electron-accepting molecule becomes more 
lipophilic after reduction. Addition of a lipophilic electron transport 
molecule that transports electrons, and is required for the reaction to 
take place, allows removing these mechanistic ambiguities.  
Ford et al., Nature, 1978, 274, 506-508; Hammarström et al., J. Phys. Chem. 1993, 97, 
10083-10091; This thesis, Chapter 5 
8. It is misleading to report “turn-over numbers” of a compound that 
decomposes during the reaction, knowing that the activity originates 
from nanoparticles present in the solution. 
Fu et al., Chem. Commun., 2014, 50, 2167-2169 
9. A molecular water-oxidation catalyst that is insoluble in water 
cannot perform homogeneous catalysis at a concentration of 125 µM. 
Pizzolito et al., Chem. Commun., 2013, 49, 9941-9943. 
10. Spatial organization of photoactive compounds is the only way by 
which fast photoinduced electron-transfer reactions can be coupled 
to slow water-oxidation catalysis.  
This thesis, Chapter 8 
11. Bubbling argon through an aqueous solution does not lead to a 
dioxygen-free solution. 
12. Teflon tubing is unsuitable for use in the quantitative analysis of 
dioxygen by GC. 
13. Common leak detection methods are only useful if a gas leaks out of a 
system, and not if the surrounding atmosphere leaks into the system. 
